Hyperplastic polyps of the stomach are regarded as benign. However, in rare cases they may contain incipient primary carcinomas. To our knowledge, breast carcinoma metastatic to a gastric hyperplastic polyp has not yet been reported. We describe the case of a 69-year-old woman to whom a gastric polyp was endoscopically excised. The patient had previously undergone a right mastectomy for mixed, invasive ductal and lobular carcinoma 5 years earlier. Histological sections from the gastric lesion showed typical features of hyperplastic polyp with foci of poorly differentiated adenocarcinoma including signet ring cells infiltrating the lamina propria. The histologic findings were consistent with a primary gastric cancer. However, the carcinoma cells were immunopositive for estrogen and progesterone receptors and GATA3 and negative for CDX2, Hep Par 1, and MUC5AC. E-cadherin showed membranous reactivity in some of the carcinoma cells while in others it was negative. Accordingly, metastatic mixed, lobular and ductal breast carcinoma was diagnosed. We conclude that metastatic adenocarcinoma mimicking primary gastric cancer can be rarely encountered in hyperplastic gastric polyps.
Introduction
Metastatic disease involving the stomach is a rare occurrence. In a series of 771 patients with gastric tumors found at endoscopy, only 2.6% were secondary neoplasms [1] . Although all primary malignancies can metastasize to the stomach, gastric metastases most often originate from malignant melanomas or carcinomas of the breast, lung, and esophagus [2] . Interestingly, two-thirds of metastatic mammary cancers to the stomach are of lobular type [3] . The most common clinical presentations of gastric metastases include anemia, gastrointestinal bleeding, abdominal pain, and dyspepsia [1] . The most common endoscopic appearance is that of a submucosal nodule seen as a mass with a smooth surface. Alternatively, metastatic lobular breast carcinoma may resemble advanced gastric cancer with features of linitis plastica [3, 4] .
Hyperplastic polyps are common gastric lesions. Although they are regarded as nonneoplastic, development of primary adenocarcinoma may rarely occur within these polyps [5] [6] [7] [8] . To our knowledge, metastatic adenocarcinoma to a gastric hyperplastic polyp has not been yet reported. In this report, we present the case of a hyperplastic gastric polyp containing metastatic breast carcinoma that simulated primary gastric cancer.
Case Presentation
A 69-year-old woman with a five-year history of mixed ductal and lobular breast cancer was found to have a polypoid gastric mass on a CT scan and was sent to a gastroscopy. Five years previously, she underwent a right mastectomy for a mixed ductal (grade 2) and lobular invasive carcinoma. The tumor measured 4.5 cm in maximum diameter. Axillary dissection demonstrated that 15 of 17 lymph nodes contained metastases. The tumor was moderately positive (2+ of 3) for estrogen receptor and progesterone receptor (80% and 10% of cells, resp.) and negative (FISH technique) for Her 2-neu. As no other metastatic foci were found the stage was summarized as pT2N3M0. She was treated with chemoradiotherapy and hormonal therapy. After three years, a gastroscopy was performed for epigastric discomfort. No polyps were detected and antral biopsies showed chronic erosive gastritis with reactive changes and Helicobacter pylori. Eight months prior to the last endoscopy, she developed ascites. Cytological examination demonstrated the presence of carcinoma cells compatible with a breast origin. She was oncologically treated and a follow-up CT scan revealed resolution of the ascites and the presence of a gastric polyp. No evidence of metastatic disease was found. On gastroscopy several polypoid formations were detected. The largest one, measuring 2.0 cm in diameter, was excised (Figure 1(a) ). The other polyps and the nonpolypoid mucosa were not biopsied. Six months following the procedure the patient is alive with evidence of widespread metastatic disease including recurrence of malignant ascites.
Pathological Examination
Gross examination of the endoscopically resected tumor revealed a round, smooth, red, soft mucosal polyp measuring 2.0 cm in diameter with a short stalk measuring 0. Histologic sections revealed typical features of hyperplastic gastric polyp, namely, elongated, tortuous, and sometimes cystic gastric foveolae separated by an edematous and inflamed stroma (Figure 1(b) ). In addition, the lamina propria was focally infiltrated by groups of atypical epithelial cells, some of them displaying a signet ring appearance (Figure 1(c) ). These small aggregates, involving about 10% of the polyp's volume, were consistent with adenocarcinoma. No dysplasia, intestinal metaplasia, or Helicobacter pylori was present in the benign gastric epithelium of the polyp. Immunohistochemically, the carcinoma cells reacted strongly and diffusely with cytokeratin 7, estrogen and progesterone receptors, and GATA3 (Figures 1(d) and 1(e) ). In contrast, they were negative for cytokeratin 20, CDX2, MUC5AC, and Hep Par 1. E-cadherin displayed membranous staining only in a fraction of the malignant cells. These results supported the diagnosis of a mixed, ductal and lobular carcinoma metastasizing in a gastric hyperplastic polyp.
Discussion
The occurrence of hyperplastic gastric polyp harboring metastatic carcinoma has not been reported yet. This case involved the extremely rare association of a gastric hyperplastic polyp and focal metastatic breast carcinoma. Histologically, the case could have been diagnosed as primary gastric carcinoma arising in a hyperplastic polyp. However, as the patient had had mammary carcinoma, immunohistochemical stains to analyze the nature of the malignant cell were performed. While markers usually positive in gastric adenocarcinoma such as cytokeratin 20, CDX2, MUC5AC, and Hep Par 1 were negative, those supporting breast carcinoma (estrogen and progesterone receptors, cytokeratin 7, and GATA3) decorated the cancer cells. Accordingly, the case was diagnosed as metastatic breast carcinoma in a gastric hyperplastic polyp. As no other gastric biopsies were taken, there is no certainty regarding the involvement of the nonpolypoid gastric mucosa by metastatic disease. It can be hypothesized, however, that the ascites was rather a result of lobular cancer metastatic to the peritoneum than of a direct overgrowth from the stomach.
Hyperplastic polyps are the most common type of nonneoplastic gastric polyps [9] . Their pathogenesis has not been established but it has been suggested that they may represent a reparative and/or regenerative response to gastric mucosal injury [10] . Histologically they are characterized by hyperplastic, elongated, or dilated foveolar glands within an inflamed and edematous lamina propria [11] . Hyperplastic polyps have been reported in association with various types of chronic gastritis, particularly autoimmune gastritis [11] , and Helicobacter pylori gastritis [12] . Although they are regarded as benign lesions, development of primary adenocarcinoma may rarely occur, with an incidence ranging between 1.3 and 2.1% [5] [6] [7] [8] . Neoplastic transformation of gastric hyperplastic polyps correlates with their size. Han et al. [13] found this process in 12 of 143 polyps >1 cm (8.4%) and in only 2 of 126 polyps <1 cm (1.6). Accordingly, they suggested considering endoscopic polypectomy in hyperplastic polyps >1 cm to achieve an accurate diagnosis. It should be noted that 7 of the polyps with neoplastic transformation were larger than 2.0 cm in diameter.
Metastatic cancer to the stomach is rare. Although virtually all primary neoplasms can metastasize to the stomach, large series of autopsies indicate that in most cases gastric metastases originate from malignant melanomas or carcinomas of the breast, lungs, pancreas, and esophagus [2] . The same sites of origin are most commonly seen in patients who present with gastric metastasis in the clinical setting [4, 14, 15] . Interestingly, two-thirds of mammary carcinoma metastatic to the stomach are of the lobular type [16] [17] [18] . Metastatic breast to the stomach leads most frequently to a diffuse mural infiltration (linitis plastica); less frequently, local infiltration in the form of nodules or ulcers can be seen [16] . In fact, at times it may be difficult to endoscopically differentiate between gastric cancer and metastatic breast carcinoma. Moreover, endoscopic biopsies taken from metastatic lobular carcinoma can lead to a misdiagnosis of primary gastric carcinoma as lobular carcinomas may contain large numbers Case Reports in Pathology of signet ring cells which otherwise are typically encountered in gastric carcinoma. Avoiding this misdiagnosis is of high importance to establish accurate medical therapy and to prevent an unneeded surgical procedure.
Owing to the morphologic similarity of primary gastric adenocarcinoma and metastatic breast carcinoma on hematoxylin and eosin stained sections, a variety of immunologic markers can be applied in suspicious cases to make this important distinction. Although estrogen and progesterone receptors are typically expressed in breast cancer, about 20% of the cases can be negative [19] and a minority of gastrointestinal carcinomas can be faintly positive [20, 21] . Thus, immunohistochemical analysis for hormonal receptors only is insufficient to prove a diagnosis of metastatic breast carcinoma.
The combination of cytokeratin 7 and cytokeratin 20 has been widely employed to distinguish among different types of carcinoma and it may be useful in distinguishing mammary from gastric carcinoma. While cytokeratin 7 is diffusely and strongly positive in breast cancer, in most gastric carcinomas its reaction is focal and heterogeneous. In contrast, cytokeratin 20 is usually negative in breast carcinoma while gastric cancer cells display a focal and heterogeneous reaction [22] . Our results with both markers (positivity for cytokeratin 7 and negativity for cytokeratin 20) strongly supported a mammary source for the malignant cells.
We added to our immunohistochemical analysis the novel marker GATA3-binding protein, commonly abbreviated as GATA3. This marker stained the cancer cells nicely, with a lack of reactivity in the surrounding benign gastric cells. GATA3, a transcription factor belonging to the GATA family, proved to be a useful immunohistochemical marker for several malignancies, mainly breast and urothelial carcinomas [23, 24] . Miettinen et al. [24] , found that 92% and 96% of primary and metastatic mammary ductal carcinomas, respectively, and 100% of mammary lobular carcinoma were diffusely positive for this marker. However, other tumors such as basal cell carcinoma, mesothelioma, and chromophobe carcinoma of the kidney expressed GATA3 as well [23] . Accordingly, as specific markers for breast carcinoma are not available, it is advisable to employ a panel of immunostains to confirm the mammary origin of a metastatic tumor. In our case, all four antibodies supporting breast carcinoma, namely, estrogen and progesterone receptors, GATA 3, and cytokeratin 7, strongly reacted with the cancer cells while the benign gastric cells were negative for all of them.
In summary, to our knowledge this is the first report of carcinoma metastasizing to a hyperplastic gastric polyp. It emphasizes the importance of obtaining a detailed patient history and performing immunohistochemical stains in relevant cases to prevent misdiagnosis and an unnecessary surgical procedure.
